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  11. Introduction 
 
This paper explores the question of how and why actors innovate in terms of identifying, 
acting upon and realizing new combinations of resources and identified market needs, 
within a larger economic system.
1 We call these innovative opportunities. The argument 
put forth is that the way in which specific actors can develop innovative opportunities 
associated with a new technology are influenced by choices made by other actors, defined 
within somewhat broader knowledge and market processes. In other words, starting from 
an evolutionary economics point, we assume that economic competition is driven by the 
ability of actors – especially different firms – to develop competencies and knowledge to 
innovate and to appropriate the returns from innovation (Schumpeter 1934; McKelvey 
and Holmén 2005 forthcoming). This paper is primarily focused on conceptual 
development of ‘innovative opportunities’, and it uses illustrative cases from the early 
development of technical standards in mobile telecommunication in order to explore the 
‘boundaries’ of the proposed conceptualization.  
Our argument starts from the insight that opportunities are a fundamental aspect 
of economic transformation, and yet we argue that existing conceptualizations of 
opportunities cover only some specific aspects, leaving other aspects relatively ill-defined 
theoretically. The conceptualization of innovative opportunities is thereby a means to 
combine the literature on science, technology and innovation especially around ‘search 
activities’ for new technologies with the literature on ‘entrepreneurship and venture 
creation’. This places the innovating actor in relation to other actors and other processes 
within the economy. The proposed concept of innovative opportunities includes a set of 
conceptual elements useful to analyze these processes empirically. 
This paper is based on the premise that exploring and showing how and why firms 
develop different aspects of innovative opportunities must be explored both conceptually 
and through illustrative cases, which enable us to compare existing theoretical ideas with 
details from specific cases. Hence, in this paper, the illustrative case is of early 
development of technical standards in mobile communication, with special reference to 
3G and i-mode. These cases are used to help analyze whereby actors identify, act upon 
and realize new combinations of resources and market needs, in order to try to benefit 
from and realize a perceived economic potential of a new technology (ies). Innovative 
opportunities can be examined empirically in terms of how, why and whether or not the 
actors develop different types of innovations.  
This paper uses a broad definition of innovation, as linked to business use. 
Following Edquist et al (2001:10): ‘Key distinctions…are between product and process 
innovations. With respect to product innovations, we distinguish between material goods 
and intangible services and, regarding process innovations, we distinguish between 
technological and organizational innovations’. Therefore we are interested in, for 
example, how technological knowledge related to mobile communication standards is 
                                                 
1This work has been carried out at Chalmers University of Technology and at Australian National 
University, in a grant administered by Chalmers and in the grant ‘Flexibility and Stability’, given by the 
Rueben Rausing Foundation and administered through IMIT. We thank all the authors in the book 
Flexibility and Stability in the Innovating Economy, Oxford, for comments on previous versions. Also, 
special thanks to Erik Bohlin and Sven Lindmark, for teaching us through your detailed studies of 
telecommunication. 
  2incorporated into hardware, services, infrastructures, consumer behaviour, etc., as sets of 
innovations related to delivering goods and services purchased by consumers.
2 More 
abstractly, in this paper, we are specifically concerned with innovations in terms of goods 
and services related to technologies and used for a business context – and not 
technologies per se.  Technologies are thus considered from a business point of view, 
where it is assumed that firms use technologies to transform inputs into outputs, and as 
such technology may be useful to create and access value.
3 
Section 2 focuses on existing concepts of ‘opportunities’ as technological, 
entrepreneurial and productive. This discussion of opportunities is based on a review of 
literature from evolutionary economics in a broad sense, on a review of entrepreneurship 
literature, and a review of the theory of the firm literature from a knowledge-based 
perspective. This section concludes by illustrating the types of opportunities which arise 
in the early development of technical standards for mobile communication. Section 3 
defines our concept ‘innovative opportunities’. This conceptualization is meant to be a 
more abstract and general formulation of opportunities. The concept is also used to 
structure an overview of two cases of early development of technical standards for 
mobile communication, namely 3G and i-mode. Section 4 reflects upon our analysis of 
innovative opportunities. 
 
2. What are opportunities in the existing literature? 
This section briefly considers the conceptualization of opportunities. Existing literature in 
different fields have proposed a variety of concepts about ‘opportunities’ and their 
importance for explaining entrepreneurial behaviour, industrial dynamics, and firm 
strategy. This section concludes by illustrating the types of opportunities which arise in 
the early development of technical standards for mobile communication. 
The reason for addressing existing concepts in detail is that they are a necessary 
foundation, from which to develop our conceptualization of ‘innovative opportunities’. 
Holmén et al (2004) reviews and critiques three types of opportunity concepts, namely 1) 
‘Technological opportunities’, 2) ‘Entrepreneurial opportunities’, and 3) ‘Productive 
opportunities’, each of which derives from a different and distinctive field of research. 
One stream of literature, broadly defined as evolutionary economics literature, 
discusses technological opportunities. It addresses how and why actors and their 
competencies co-evolve with institutional structures, knowledge, and industries at a 
broader system level. The second type of literature is the broadly defined 
entrepreneurship and theory of the firm literature. This literature focuses on how and why 
individuals and firms (or occasionally, non-firm organisations) perceive opportunities for 
new business activities and act upon them, thereby attempting to explain the generation 
and exploitation of different innovations. The third type of literature is the knowledge- 
and resource-based theories of the firm and the related concept of productive 
                                                 
2 While it may be that ‘innovative opportunities’ could provide an argument that can be applied to many 
human endeavours, we wish to stress that this paper will primarily consider innovations related to 
technological developments for a business context. 
3 This characterisation should not be confused with the view of technology as a production function. Albeit 
we have an admittedly ‘narrow’ focus in the broad definition of ‘innovations’, technological change is one 
type of change directly linked to industrial dynamics, productivity, and relevant skills among members of 
the labour market. 
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individual firms. 
The first concept of ‘technological opportunities’ refers to the idea that scientific 
and technological knowledge provides new possibilities to improve productivity. Scherer 
(1965:1121) defined it as: ‘Differences in technological opportunity – e.g., differences in 
technical investment possibilities unrelated to the mere volume of sales and typically 
opened up by the broad advance of knowledge – are a major factor responsible for 
interindustry differences in inventive output’. In much of this research, the focus is on 
competition within and amongst sectors. Therefore, the concept of technological 
opportunities has been used to characterise the well-established facts that sectors 
systematically differ in their speed and type of innovations regardless of, for example, the 
firms’ country of origin. This phenomenon of differential performance cannot be 
explained by just viewing market potential, but is dependent on the nature of technology 
per se (Breschi et al 2000, Palmgren 2004). Hence, instead of focusing on the role of 
markets in defining an industry, the argument is that the combination of technological 
opportunities, appropriability of innovations, cumulativeness of technical advances and 
the properties of the knowledge base underlying firms’ innovative activities are key 
factors underpinning these inter-sectoral differences in innovation (Breschi et al 2000).  
Empirical studies of technological opportunities have focused on R&D and on 
measurable artefacts, paying little attention to perceptions by different actors. In this way, 
the concept of technological opportunities can be said to have an ‘objective’ focus, in the 
sense of opportunities ‘exist’ and actors act upon them. Furthermore, given its focus on 
the aggregate level of sectors, little attention has been given to the influence of 
idiosyncracies and activities of individual actors in developing opportunities.  
The second concept of ‘entrepreneurial opportunities’ has recently received much 
attention, also outside the domain of Austrian economics, where its nature has been 
frequently debated. Entrepreneurial opportunities can be seen to consist of possibilities to 
gain arbitrage profits (see e.g. Kirzner 1997).  It can also be defined as entrepreneurs 
which identify business opportunities to create value that can be shared between different 
stakeholders (Ardichvili et al., 2003). Hence, a key aspect of this stream of research is its 
strong focus on the demand side of opportunities, including markets. 
Empirically, many of the studies focus on the starting up of new firms to take 
advantage of a business opportunity. Shane (20000) focused on how a specific set of 
technology, identified in terms of patents, could lead to different entrepreneurial 
initiatives, because prior knowledge influences the perception of what opportunities that 
an entrepreneur perceives. This is related to a more ‘subjective’ view of opportunities in 
this literature. On the one hand, it has implications for our understanding of economic 
systems, as it points to the idiosyncracies of economic actors and calls into question 
overly simplistic models of rational and identical behavior. By stressing the subjective 
side of opportunities, differential behaviour amongst actors is not only expected – but 
perhaps even explained. Yet on the other hand, this part of the entrepreneurship literature 
does not consider systemic aspects of opportunities, but instead almost exclusively deals 
with factors at an individual level. Furthermore, little attention is paid to the limitations 
posed upon entrepreneurs – based on their access, or lack of access, to resources. 
The third concept is productive opportunities, which is the term used by Penrose 
(1959) to explain the different possible uses at hand for a given set of resources. The 
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deploying the resources render different results, as measured in terms of firm growth and 
profitability. The possible uses of such resources are limited by the ‘productive 
opportunity’, as perceived by managers in the firm, especially their capacity to envision 
alternative modes of using the resources at hand (Penrose 1959: 31-42, 111). Hence, 
according to Penrose, what limits the possibilities for a firm to grow is not only the 
resources it holds, but how management deploys these resources, and then in particular 
what services they aim at deriving from the resources. The limits to the growth of a 
specific firm lie in the capacity of management to perceive and evaluate different ways of 
utilizing resources at hand.  
Empirically, this type of literature focuses on issues of intensification along 
existing product lines as well as diversification of larger companies. Clearly, this 
reasoning underlines the subjective nature of opportunities in management decisions, and 
at the same time takes the ‘objective’ existing resources of the firm into consideration. 
However, this type of opportunity is based on a theoretical perspective which has an 
almost exclusively internally oriented focus, which largely neglects technological and 
market factors. While in comparison to entrepreneurial opportunities, productive 
opportunities do broaden the perspective from the single entrepreneur to comprise 
management in more general terms, it also misses out on the more systemic aspects of 
opportunities. 
The early development of technical standards for mobile communication can be 
described briefly in terms of these three types of opportunities.
4 Mobile communication is 
here used in a sense primarily related to voice and data communication over radio waves. 
It can encompass different specific standards such as NMT, GSM, GPRS and 3G. By 
early development, we mean a phase during which much investment is being made in 
developing technical standards and in building the physical infrastructure (or network). 
We are particularly focused on the change in technical standards, where the new standard 
may be closer or further away from the existing standard (and infrastructure), seen in 
technical dimensions. A new standard is usually considered to either represent a break 
with previous means of communication, such as NMT as an alternative to fixed phones, 
or else an improvement upon existing standards, such as the move from GSM to 3G. 
Moreover, we would like to point out that this early development is a phase which often 
requires considerable investment, and at a time when it is uncertain whether users and 
suppliers of other hardware, software, content providers, services, etc. will use – and pay 
for – this infrastructure in the future. Hence, this phase is a very particular one, involving 
much technical and market uncertainty within different dimensions of the possible future 
business.  
In terms of technological opportunities, the emergence and implementation of 
new technical standards itself can be considered to regenerate the pool and thus open up 
new opportunities for mobile communication. Lindmark et al (2004b: 5) state that 
‘technological change in telecommunication has been dramatic, with rapidly increasing 
functionality, performance improvements and cost reductions, opening up new market 
                                                 
4 These statements are based on a variety of sources, ranging from more trade industry data to scientific 
reports. In addition to the references in footnote 7, academic references include (Edquist 2003; Fransman 
1995; Fransman 2002; Kraft 2000; Holmén 2001; Lemola and Palmgren 1998; McKelvey and Texier 2000; 
McKelvey et al 1998; Palmgren 2004). 
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opportunities raise the possibility of increasing the potential market, usually by providing 
new services or new technical functionalities. In relation to this, innovations come in 
many forms. Developing a new standard is often dependent upon a broad advance of 
knowledge, within many different aspects, from hardware solutions for equipment and 
phones (handsets) to software solutions to solve user-demanded features such as roaming. 
This implies that different types of innovations are involved, often resulting from 
R&D investment by public and private actors. The investment in R&D by firms like 
Ericsson, Nokia or Samsung or by telecom operators is likely high during the early 
development phase, but firms have different strategies such that some invest high 
percentage of sales into R&D whereas others invest very little. These differences in firm 
strategy depend partly on the market segment of the firms, but also on expected returns 
and expectations about which technical standard will win. Given that we are focusing on 
this early phase, there is much more uncertainty about technical solutions as compared to 
later phases, when technical solutions are relatively ‘set’. This also implies that the 
returns to R&D in terms of technical solutions and innovation are likely higher  – 
whether financed by private funds in a firm or by public funds in a university or research 
institute – but likely also have a highly skewed distribution of returns. Skewed means 
there are some winners that may win ‘big’ and some losers. For example, in the case of 
the NMT and GSM standards, which occurred earlier than 3G and i-mode cases, firms 
like Ericsson and Nokia that made major investments and won the technical standards 
competition reaped huge rewards. 
In terms of entrepreneurial opportunities, the early development of technical 
standards for mobile communication has often opened up ‘space’ and access to capital, 
human capital, and other resources which enable new business ventures, or start-ups, to 
enter the economy. The IT bubble in the late 1990s, for example, included many firms 
which intended to profit from new investments in mobile communication. Some of these 
new firms were focused on selling goods products like phones or service products like 
selling the access to, and use of, the mobile internet as network operators. Other firms sell 
different bundles of goods and services, which solve particular technical problems, such 
as ways to coordinate and connect different application programmes or to connect 
hardware and software. For example, Hansson et al (2004:8) differentiated five major 
categories of entrepreneurial start-ups associated with mobile internet: Enabling 
technologies ; Mobile network access providers; Mobile applications and services; 
Content providers; and Professional services. As with technological opportunities, the 
returns to investment in start-up companies is also skewed, both across time and across 
actors. In other words, some entrepreneurial firms survived and some went bankrupt, and 
the supply of venture and other capital which is often necessary for survival often comes 
in waves, with peaks and troughs of financial investment. 
In terms of productive opportunities, the early development of technical standards 
for mobile communication has also been related to intensification of existing product 
lines and to market and technological diversification of large firms. Many of the large 
firms have been equipment suppliers, such as Ericsson, Nortel and Motorola. This type of 
firms have allocated internal resources, and invested in R&D, even if the individual 
companies have had somewhat different strategies about how much, and within which 
areas, to invest in R&D to develop relevant technologies in early phases. Other large 
  6firms have been operators, such as AT&T (Baby Bells), PTTs, and more recently firms 
like Vodafone and Sonera. For the group of operators, the exploitation of productive 
opportunities has been somewhat more complex, because operators have traditionally 
included both public and private operators, and many of the former were deregulated in 
recent decades. Operators often try to exploit productive opportunities, by for example 
revising pricing and content provision.  
For both the large equipment suppliers and operators, the use of managerial 
resources to exploit these opportunities can be identified empirically in terms of attempts 
to diversify, such as moving down-stream in the value-chain. It can also be seen if they 
use complementary assets in order to benefit from advantages of scales in existing areas 
or to leverage into new areas. In mobile communication, the intensification of existing 
product lines as well as market and technological diversification of large firm may 
involve different activities. The exploitation of productive opportunities may be linked to 
technological opportunities, such as when the incumbent equipment firms moved from 
analogue to digital switches. It could also be linked to competitive pressure and 
diversification into new market nisches, such as when handset manufactures had to 
change business models from mobile phones which were sold based on technical finesses 
to ones based on price competition. 
Section 2 has shown that the three types of opportunities each refer to somewhat 
different types of activities, but they may also be linked together, if seen from a 
perspective of an innovation process involving more complex technologies. The concepts 
are useful to analyze the early development of technical standards in mobile 
communication, but because they refer to rather different activities, they do not really 
help tell a coherent story of how and why actors innovate in terms of identifying, acting 
upon and realizing new combinations of resources and identified market needs, within a 
larger economic system. 
 
3. Innovative opportunities  
This section presents our conceptualization of innovative opportunities, and then uses the 
conceptual elements to interpret two illustrative cases, and thereby help improve our 
understanding of the concepts. This section defines and characterises innovative 
opportunities from a conceptual point of view, drawing from the above discussion.
5 A 
main reason for proposing innovative opportunities is to better understand what ‘drives’ 
what could be regarded as the innovation-driven economy, especially the incentives, 
perceptions and possibilities of agents to innovate. 
In our view as argued in Holmén et al (2004), the existing literature provides the 
above three useful concepts of opportunities, but none of them is sufficient alone to 
capture the complexity of the innovation processes in the economy. This was 
demonstrated in Section 2. Hence, our argument is that even though each type of 
opportunity stresses aspects which are relevant to a more comprehensive understanding 
of how opportunities relate to economic transformation, none is sufficient on its own. Our 
proposal is to instead develop a formulation of ‘innovative opportunities’, which 
incorporates aspects of the technological, entrepreneurial and productive opportunities 
but which is a separate concept. This concept should be somewhat more abstract, in the 
sense of allowing us to place actors which innovate within a larger economic system.  
                                                 
5 The proposed concept of ‘innovation opportunities’ is found in more detail in Holmén et al (2004). 
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possibility to realize a potential economic value inherent in a new combination of 
resources and market needs, emerging from changes in the scientific or technological 
knowledge base, changes in customer preferences, or changes in the inter-relationships 
between economic actors’. In other words, this concept comprises both ‘market pull’ and 
‘science and technology push’, in terms of defining aspects related to a potential market 
as well as aspects related to the scientific and technological knowledge needed to serve 
this specific market. These are also firm-driven process, in making decisions about the 
development and allocation of resources. 
Holmén et al (2004) also proposes three underlying conceptual elements, to help 
define how the actors go about to perceive and realize the innovative opportunity. These 
elements help us move from a definition to conceptual elements which can be analysed 
within specific empirical cases. Arguably, an innovative opportunity must comprise at 
least the following three conceptual elements: 
(1) a perceived economic value for someone,  
(2) a perceived possibility that the resources needed to realize the opportunity can 
be mobilized,  
(3) a perceived possibility that at least some part of the generated economic value 
can be appropriated by the actor pursuing the opportunity. 
 
Our argument is that all three conceptual elements must be present in order for an 
innovative opportunity to be realized – which implies that aspects of each element can be 
developed further theoretically and also tested empirically. The starting point for this 
definition of innovative opportunities and the three conceptual elements has been 
literature within innovation studies and evolutionary economics. That is, in order to 
define opportunities conceptually, one must build upon a more nuanced understanding of 
the nature of innovation processes. This could be termed our ‘evolutionary paradigm’ of 
historical development, of search activities occurring under conditions of uncertainty. 
First, we wish to stress that the three elements of innovative opportunities should 
be understood as processes involving not only one firm but also different actors. As 
shown in the example from mobile communications, many different innovations may be 
involved. Technological innovations often require series of improvements within goods, 
services or processes. Different actors may therefore develop different but 
complementary innovations. 
Second, we wish to stress that no one actor will necessary succeed at all elements. 
Instead, in complex technologies, it is likely that actors are active in developing different 
types of opportunities as well as involved in identifying, acting upon, and realizing the 
three different conceptual elements. The reason for this is that given uncertainty about 
markets and technology, it is quite possible that different actors will have different 
perceptions of the feasibility and ‘value’ of possible ideas. 
 Third, innovation processes are seen as multi-dimensional and characterized by a 
non-negligible level of novelty, uncertainty and ambiguity. This conceptualization 
stresses that individual actors have partial and incomplete knowledge and therefore often 
gain information and resources through systemic elements, such as through network 
relations with other actors, involvement in activities and processes, etc.  
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conditions of uncertainty, as well as an ‘objective’ understanding of on-going processes. 
Perception is necessary in relation to identifying, acting upon and realizing these 
opportunities – if uncertainty and ambiguity are prevalent in these processes. This also 
helps explain differential behaviour of actors, which should be visible empirically as 
well.  
The remainder of this section provides a brief overview of two cases within the 
early development of technical standards for mobile communication, namely 3G and i-
mode, as processes developing innovative opportunities. Our interpretation is that these 
two illustrative examples may be contrasted in terms of perceptions of innovative 
opportunities – on the one hand idiosyncratic perceptions within 3G versus, on the other 
hand, shared perceptions within i-mode. Our interpretation below is that the cases of 3G 
and i-mode areas are superficially very similar but also show clear differences in how 
actors perceived economic value and means of appropriation, as well as differences in 
how to organize the development of many innovations within these systems.  
Hence, using a research design strategy of contrasting extreme cases, these 
illustrations should help us explore the boundaries of our three conceptual elements. The 
empirical cases presented here have been extensively covered in the literature, and we 
present no new empirical results. For our purposes, the aim here is to use existing 
research to help develop the conceptual understanding of innovative opportunities.
6   
To illustrate how innovative opportunities unfold over time, these two cases from 
early development of technical standards in mobile communication are discussed. As 
introduced in Section 2, mobile communication standards set the technical specifications 
of a large system, and are known to have network effects. Each of these two large 
technological systems in mobile communications consists of a range of somewhat unique, 
somewhat overlapping services, goods and infrastructures. The cases involve early 
phases, but in somewhat different geographical regions, namely cases of 3G, a 
predominantly European standard for mobile communications,  and i-mode, the 
dominating Japanese operator’s (DoCoMo) mobile communication standard.
7 The time 
period covered is very initial development, namely the years 1997-2002. We only focus 
on this early phase and would simply like to point out that things have changed since.  
The first case is 3G, or third generation mobile communication. This standard 
involves innovative opportunities which are of a more systemic nature than what was the 
case for GSM, an antecedent mobile communication standard. Even so, 3G is not a 
completely different standard but instead was aimed to build on and augment the 
technical and market possibilities of GSM. Specifically, the focus of this new technical 
standard was intended to be packet switched data communication, allowing for any type 
of data instead of just voice together with limited data transfer abilities (SMS). 
Technological, entrepreneurial and productive opportunities were identified by different 
                                                 
6 Given the fact that these existing case studies have been analyzed within different frameworks, and also 
may not have covered the necessary types of data to appropriately cover innovation opportunities, we stress 
that the interpretation given here should be mainly seen as illustrative, and perhaps even speculative about a 
possible interpretation of complex historical processes. 
7 The cases are primarily based upon (Lindmark 2003, Björkdahl 2004, Lindmark et al 2004a; Lindmark et 
al 2004b, Lindmark 2005). Additional references include (Funk 2001; Bohlin et al 2004; Kärrberg and 
Marnung 2001; McKelvey and Bohlin 2005). 
  9actors, as part of the innovative opportunities, as evidenced by high levels of R&D 
(public and private), start-ups and intensification and diversification of large firms. 
Firstly, in terms of the perception of economic value, a range of actors, including 
the mobile telecom infrastructure suppliers, the telecom operators, politicians, and 
perhaps customers perceived that the value of this new system would be tremendous. 
Empirical examples of these perceived future benefits can be inferred from the multi-
billion dollar auctions in e.g. UK and Germany for acquiring a 3G license and the 
Swedish political emphasis on regional equity in access to 3G regardless of the density of 
the population. However, some companies had difficulties in later capitalizing on their 
investment into purchasing such licensing, as indicated by Table 1. 
 
Table 1: Examples of firms that abandoned 3G markets around year 2001 
Firm  Country of licenses (full or 
partial ownership) 
Money paid for licenses, in 
billion of Euro 
Sonera Germany,  Norway,  Italy, 
Spain 
4.3 
Orange Sweden  5,9   
MobilCom Germany  8,4 
Telefonica Austria,  Germany, 
Switzerland, Italy 
6.1 
Tele2 Norway  1.28 
 
Source: Adapted from Björkdahl 2004: 9, Exhibit 2.  
 
Table 1 shows that huge investments had to be written off by individual firms, suggesting 
that while perceptions were that economic benefits were high, this was difficult to realize, 
at least for firms in particular periods and particular countries. It was difficult to capture 
the returns, despite – or perhaps because of – the very high expectations. 
Even at the time of governmental auctions to gain operator rights in different 
countries (1999-2001), a simple accounting exercise could how unlikely it was that these 
investments could be recouped unless user behaviour and user acceptance expanded 
beyond that of the contemporarily existing standard, GSM. Perhaps too much focus was 
put on the identification of technological opportunities – but too little placed on the 
realization of the market aspects of these innovative opportunities. Thus, the perception 
of future economic potential – implicitly at least – should have been tied to the need to 
expand the user base and services. Despite this, one can argue that particularly in the 
earliest phase, the question of how to expand users, services and functionalities of 3G 
was not addressed so explicitly. Issues like content providers and development of new 
hand-held terminals allowing for the use of new services, most likely did not receive 
sufficient attention in the early phases of 3G. 
Instead, for 3G, the mobilization of resources in the early phase seems to have 
been primarily mobilized around suppliers. Indeed, innovation has been primarily driven 
by the supply side, not least by the providers of mobile telecom infrastructure instead of 
by the demand side, such as content providers. The problem with this was that the mobile 
data-based services were supposed to complement or even substitute voice telephony as 
the big revenue source of telecom operators. Hence, this in fact implies a radical change 
in the way mobile hand-held terminals are used, and also how they are designed. Such 
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in services and goods, and would be necessary to recoup the investments of the operators. 
Hence, our interpretation is that one problem here was that the foci of innovation was 
perhaps placed too much on the supply side, rather than the demand side. Moreover, the 
competitive bidding situation likely encouraged rather idiosyncratic perceptions of each 
actor’s ability to innovate and capture returns.  
Hence, appropriation has also been an issue in the early phase. In particular, 3G 
suffered from the lack of clear appropriation models. Returns to investments in this type 
of mobile communication system likely requires agreed upon ways of sharing the returns 
from services and goods, or in ‘bundles’ of goods and services used simultaneously. In 
the early phases, the European evidence suggests that operators were unwilling to create a 
revenue model that shared income between the operators and the content providers from 
the increased traffic of new uses. For example, would such payment be based on time 
spent on network or on the size of the download? This had broader effects on innovations 
because this consequently reduced incentives for content providers to develop new 
services. This then constrained the appropriation of returns, and thereby the division of 
innovative labour among the different actors. 
This first case thus represents an illustration where innovative opportunities were 
identified and thought to ‘exist’ in different domains, but that the next step to actually 
realize the opportunities and appropriate the returns was not only difficult – but also 
affected the future trajectory of innovations necessary to use 3G. 
The second case is i-mode in Japan and Asia, which provides a striking contrast to 
3G, even though technological, entrepreneurial and productive opportunities were also 
identified as part of the innovative opportunity in this illustration.  To begin with, in 
contrast to 3G with many competing operators and actors, i-mode is a case where there 
was only one major actor that gave the system ‘credibility’, even though they were linked 
to a variety of other actors. That is, DoCoMo guaranteed the success and feasibility of the 
system in terms of market size and technology. This had implications for the perception 
of economic value, because their commitment signalled to other actors that there should 
be a high potential economic value of the system. This firm would exploit productive 
opportunities – but do so in such a way as to help realize innovative opportunities 
through innovations in a range of complementary technologies and services. 
Furthermore, much more focus was put on generating and diffusing a shared 
perception of the future system in Japan than what was the case for 3G in Europe. In this 
way, a much more coordinated approach could therefore developed between the different 
actors developing hardware, services and infrastructure. This implied that different types 
of innovations could be developed and used together to deliver services demanded by 
users. This has an important implication during early phase, because this generation of a 
common knowledge platform reduced uncertainty regarding the new system, and 
consequently also put limits to experimentation. Hence, the identification, acting upon 
and realization of innovations related to the innovative opportunity were focused within a 
more narrow range, stressing complementary technologies and user services. 
This linked the shared perception of economic value to actors which mobilized 
resources in order to be able to innovate. Thus, at least in the initial phase, i-mode was 
able to align perceptions of innovative opportunities among the actors, in such a way that 
innovation in many different areas of technology, services and products worked together 
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components were in place from the start, which help explain the success of i-mode. These 
components include: ‘(1) a packet-switched network, (2) a service gateway, (3) terminals 
supporting i-mode services (including micro-browsers and with standard screen size 
facilitating for content providers to develop content), (4) content development tools and 
support, (5) micro-payment system, (6) a simple and fairly html-compatible mark-up 
language, and (7) a portal.’ These component technologies were developed, in turn, out 
of both entrepreneurial and productive opportunities. One can thus argue that the 
specification of the basic business model was instrumental for resource mobilization 
among a range of actors developing different components necessary to the functioning of 
a mobile communication standard. 
In terms of appropriation, a more centrally coordinated-system was also 
developed very early on for i-mode. A case in point is the revenue sharing model that 
DoCoMo put in place, which gave a fixed sum of the income to the content providers. 
From this business model of DoCoMo, many content providers could then build up their 
own business services, using the i-mode system.  
In closing this discussion of innovative opportunities, we wish to stress that our 
analysis is of the early development of these technical standards. As such, one should not 
interpret 3G as a failure and i-mode as a success. Of course in both cases, at times some 
components of the entire system have been lacking and there have been incompatibilities 
between the perceptions held by suppliers and customers, respectively. So the argument 
put forth here is not that one large dominant actor must necessarily ‘direct’ innovation. 
Instead, the argument is that this shared perceptions of the different conceptual elements 
of an innovative opportunity, among a diverse group of actors, helped to stimulate 
innovations within different components and expand the user base. Hence, over time, it is 
likely that the different forms of ‘coordination’ may work more or less well to solve 
different challenges involved in identifying, acting upon and benefiting from innovative 
opportunities in this type of complex technology, as represented by early development of 
technical standards for mobile communication. 
 
4. Conclusions 
This paper started with the question of how and why actors innovate in terms of 
identifying, acting upon and realizing new combinations of resources and identified 
market needs, within a larger economic system. This paper has explored innovative 
opportunities, through conceptual and empirical illustrations, in order to develop a more 
nuanced understanding of innovation processes within economic transformation. Our 
definition of innovative opportunities largely falls at the overlap of the three theoretical 
traditions mentioned initially, namely knowledge-based theories of the firm, 
entrepreneurship theory, and evolutionary theories of economic and technological 
change. As such, this paper develops concepts in line with an understanding of the 
unfolding, historical processes of innovations, in an evolutionary manner of 
experimentation and selection. 
The first point is that innovative opportunities involve more than the three types 
of opportunities existing in the literature. The paper has discussed technological, 
entrepreneurial and productive opportunities, but it has argued that while each type is 
important, innovative opportunities involves more than any one of these.  
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three types of opportunities in the literature as well as additional domains of innovation. 
As such, this conceptualization can be seen as more abstract and general than other 
conceptualizations. It is clear in the empirical illustrations used here that types of 
innovations are necessary and must interact – and this appears necessary for both 
suppliers and users to benefit economically from an innovation. The illustrations from 
early development of technical standards in mobile communication, with cases drawn 
from 3G and i-mode, demonstrate why the concept of innovative opportunities is a useful 
to explain innovation processes, at least within this type of complex technology. In these 
cases, the innovations are related to an identification of a potential economic value of 
using a technology in a business context – whether as an idea, business venture, product, 
service, infrastructure, etc. 
Thirdly, we started out with the argument that our conceptual understanding of 
opportunities as part of economic transformation needs to be closely tied to a more 
nuanced understanding of innovation processes. In these cases, we have shown how the 
cases are similar or differ in terms of actors identifying, acting upon and realizing the 
opportunities. The cases demonstrate clearly that innovative opportunities are inherently 
about the experimental, non-linear process of perceiving and testing out different 
perceptions about different types of innovations. The innovation processes have been 
highly complicated and complex in these two cases, in the sense of involving the 
technical standards as related to many aspects such as technologies per se along with 
goods, services, systems, infrastructures, operators, consumer behaviour, etc. Many 
different groups of actors, which are relating their innovations to a particular technical 
standard for mobile communication, have thereby been involved. 
The fourth point is that given these complex innovation processes with distributed 
and incomplete knowledge amongst actors, perceptions have been crucial in affecting the 
trajectories of further innovations. This matters because it implies that simply 
‘perceiving’ or ‘having an opportunity’ is not enough to explain the innovation process. 
An interesting example in the cases here of 3G and i-mode is the relationship between 
perception of economic value and resulting innovations. In both cases, the actors working 
under the respective regimes of a developing new technical standard stressed the high 
economic potential of these systems, especially for new telecom services. After that, 
however, they differ somewhat in what happened, so that both ‘objective’ opportunities 
and ‘subjective’ interpretations mattered. In the first case of 3G, the diverse agents 
seemed to be active in developing rather different views of how and whom might 
appropriate the economic value. In the second case, the actors seemed to develop the 
telecommunication system in a more coordinated form, with more emphasis on the use by 
consumers. The effect on these perceptions on innovation can be seen empirically in 
terms of about whom should bear the costs of, but also benefit from, innovation.  So, the 
case of i-mode stands in contrast to 3G, where telecom operators’ were reluctant to 
accept revenue sharing with service providers, which tried out a range of different models 
for value appropriation, without succeeding to arrive at feasible deals with the business 
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8 Hence, we would stress that innovative opportunities needs to be understand in 
relation to the steps of ‘identifying’, ‘acting upon’, and ‘realizing’. 
The fifth point is that innovative opportunities in complex technologies raise 
interesting questions about the coordination and competition amongst different types of 
opportunities and amongst different types of actors. As shown in the illustrations and 
cases, complex technologies involve innovations within a range of processes and 
processes relevant to the functioning of the mobile communication network. We have 
argued that firms could sell physical products like phones or terminals as well as 
intangible business services like a solution to integrating software and hardware. Hence, 
the innovative opportunities related to complex technologies need to be analyzed in terms 
of involving the development of goods, services, and infrastructures, and so forth as well 
as in terms of the development of parallel perceptions of actors on the supply- and 
demand-side, respectively. The more complex innovative opportunities are likely more 
difficult to perceive, especially since most agents will only appropriate a small part of the 
potential returns. The question then becomes how and where can any individual firm 
innovate – and to what extent they do so through other more virtual organizational forms 
such as networks. 
  In concluding, we would like to point out that new research questions have been 
raised in this paper, driven by the combination of this particular conceptual lens with 
illustrative examples. One particularly interesting area, to our mind, is how to further 
conceptualize innovative opportunities in complex and rapidly developing technologies. 
By this, we mean areas or phases of technology, where the pace of development is high 
and uncertainty exists in many dimensions. There may be two extreme ways of how 
individuals and economies react to the extreme uncertainty involved, in the application of 
knowledge with productive potential to new applications. On the one hand, there could 
well be a type of follow the leader, or herd behaviour, which has become well-known 
through the stock market fluctuations. On the other hand, each agent could make their 
own assumptions and predictions of the future, leading to a diversity in perceptions and 
much experimentation. It is possible that examples like biotechnology and ICT 
(information and communication technology) incorporate both extremes. For example, on 
the one hand, many governments tend to identify them as ‘two of the’ most important 
knowledge areas and invest public resources into R&D, suggesting a follow-the-leader 
strategy. On the other hand, the actual development of innovative opportunities as related 
to these two technologies involve many different actors, whereby many different ideas 
are attracting resources, in the hope of obtaining economic benefits.  
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